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C ) < INTRODUCTION

s

"A stitch in time saves nine" is an old adage that could easily have
/been written for workers (nvo]ved in the use of ropes, chains, and slings.
Each of these devices is used in the 1ifting of heavy loads; to use the de-
vices safely each of them needs to be inspected thorough]y and frequentTy
. Such inspections are the key to personnel safety and to pro]ong1ng the Tife
. of the rope, chain,*or sling. . ' . .
Before a load is 1ifted, mahy factors should Be considered.” If a rope
s to be used in the hoist, should it be of natural or synthetic fiber? =~ =
Would @ chain be.more appropriate7 What type of chain is best? If a sling
// is needed, shoyld it made of repe, chain, metal mesh, or. synthetic mesh7
Once the ‘correct device is selgcted, there are other procedures to be
carried out. Inspect1ng the ropes, chains, or s]1ngs da11y, before use, is . °
imperative, since many conditions affect their strength and ;afety These
cond1t1ons vagy according to the dev1ce used, and workers us1Qg ropes, chains,
or slings.must be aware of what these conditons are. '_ : oo
"This module deals with many of the factors involved {n_,he use of ropes,
. chains, and slings.  The types or rope inMuse, factors wh1ch cause their . @
deter1orat10n, and practices or conditions to be avo1ded 1d‘the1r use-are
d1scussed Synthet1c mesh and metal mesh slings are compared, a$ afe the four
types of metal chains. .Since regular, careful 1nspéct1on 1s essential to the
‘safe use of chains$, ropes, and sl1ngs, 1nspect1on procedures are discussed.,
Safe working practices.are outlined, as well as storage and handling tecn-
niques,' Safety factors are mentfoned,rand some description of sling attach-
ments is étven With the-identificaton of seven hazards associated with the
" use of s]1ngs in materials hand}1ng, the reader 1s 1ntroduced to the safety

procedures necessary in the use of ?ppes, cha1qs, and sT1ngs

./ . ‘ .
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OBJECTIVES e R L ;o
~‘;\Upon complet1on of th1s médule the student;ihould be abTe to:
1.'7 Ident1fy seven hazards associated with the use of slings in mater1als
handling. (Page 5) . ‘ ’ '
2. List four regulations and th'irteen safefy procedures that re]ate to

[}

" rigging.equipment_and-handling. (Page 8)

3. Describe the two natural and five synthet1c
M 3 ]

(Page 10) T < , .

4, Describe coiling damage, mgchanical and .chemical injury, and biological

iber ropes gommonly used.

L

.damage related to fiber ropes.. (Page14)
5, L1st eleven items to be-.cofsidered when 1nspect1ng a fiber rope.
(Page 17) ' . - ; _ !
6. D1scuss four advantages of usﬂng_wire ropes. (Page 18)
List and define eight causes of wire rope deterioration. '(Page 20)
"8.  State seven items to be examined when conductyﬁb a wire rope 1nspect1on
(Page 21)

- 9. Compare the use of wire rope, natural and synthetic f1ber, and synthetic

webb1ng for rope slings. (Page 25)

10. Describe the hook and ring method and the swaged sleeve method of sling

attachmentt and défine safe load limits for slings. (Pagd 27) b

11.  State the proper inspection intervals for rope slings and brief]y de-
scribe‘points that should be checked. (Page 30)

12.  Discuss and differentiate between the,four‘types of metal chains. \
(Page 32) . : e 0

13. Describe f1ve points of 1nspect1on Lhat shou]d be carr1ed out daily on
chains.’ (Page 33) ,

14.°- Qutline sevem safe working praq;ices to follow when using chains and
chain slings. (Page 35) ,

15.  Describe the inspection, testing, repairing and attachment mechanisms
for alloy steel chains. (Page 36) . ’ ’

T 6. .Describe storage procedures and identification methods for steel alloy

chains.* (Page 38)

17. Identify the adVantages and disadvantages of metal- and nylon mesh s1fhgs.

(Page 40) b >

-
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18. Nape four sdfe werk pra

. -, _ ,
ctices using metal and nylon mesh slings.
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- | SUBJECT MATTER .

. ‘ -

OBJECTIVE 1: 'ﬁdentify seven hazards associated with.
. >
v ] the use of slings #n materials handling. ~ -,

. '
. > ’ ‘ - g A
. / .
. .

..

* A sling is an assembly that‘crédles a'load.and allows it to be }ifted by
mechanical means. The sling may consist of ropes, ‘chawhs, metal mesh, or
synthetic mesh (webbing).. The way these materials -are attached to the ]oad®
arid then to the 1ifting device is called rigging. Since rigging is frequently

7

used to support large and .cumber;some" loads, there are many dangers involved

+’in its use. . £} ' ' , )
~ ' " One of the primagy -
\ ‘causes of accidents in™~
Lo rigging is load shift-
- ing. This frequently
) happens wheh the load
is Unbalanced to begin -
with. As the load is
‘ raised, it-can credte
' an improper, 1ifting f
angle.on the sling and ‘
, . cause the load to shift,.
Figure'L When center of’gr/avity is not ‘l as shown Fqurej.‘
directly below the hook, the load will “ Sucha situation, will
’ ‘tshhe1 fhtooukn.tJ ]Thciesntceoz 10df cgaruasve1 tt};1e1 51 obaed] Ot% create an 'L(ndgq ‘étr'ain
\_‘ . ' swing out of control. "on the sliAg.. This _ °
' o L ~ ’ strain could cause the
load eith{ar to swing through the air out of control, or to fall. The conse- _ }
. qdences.o% either of these two accidents could be very geriogs. A fqi,] ing 10ad o .
.8 could strike personnel, causing injury or death, jor it cobid hit other mqieri-". s
al that, in turn, could cause inury. Similarly, a load swingin.g out of ‘con-r:_ .
-trol could strike a wbrker, caustng an impact injury or a faH”;, on it could J\:'- v
hit other-material and cause. them %o fall onto a worker or workers. . )
Accidents are also taused by the dangerous practice of placing hands or . '
: lf—ingers between a sling and a load while the sling is being. tightened aroynd.“ : <
. the load: When the point of contact is at a corner whe?e the sling comes ,
v N “ . s
) ) SH-14/Page 5 - . I~
1 L ;7 , L e ‘
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around the load; it-.could cut a hand or finger jn'twéz Although™it is a sit-
uation that presents obvious dagger; p]a&ing han@s Shg fingers betwgen slings
. and Toads continues to caUse accidents in rigging.
h Pulling a sling from under a load when ‘the load is qgstiﬁg on ‘the sling
creates great potedtia]‘for aécidénts. (See Fibare 2.) Because of the in-
' h tense foree required to pull the
- sTing out from under the load, when
the sling finally becpmes free, it
can snap violently in a counter:di-
rectief yith enough force to kill
or, at least,-to 1pjure iomeoné badly,
Loads with sharp edges present
The
sharp edges can gometjmes cut right

special problems in rigging.

through a seeminglty strong rope or
sling and dhep the load at random ’
The problem

onto the floor below.
‘may be avoided by padding the cor-
ners, as shown in Figure 3, but rig-

. Figure 2. The danger of pulling a
r sling from under a load resting on gers in a hurry sometimes fail to do
N the §1in9: /' tnis. + j‘
) ' \ / ' Poorly designed slings, or slingg
: . e that are.attached insecurely, can also
O3 cause accidents. When a load ﬁhaf
. :ﬂ;;ﬂz ; is not securely rigged is 1f;;éd, .
e ' ' it may slip through the rigging and
' fall. If it does not fall, it may
=00 £ create an .improper 1ifting angle, with
—— Z_ é]] the dangers inherent in that sit-
> uation.
— ) ' A

Bad weather conditions also con-
' tribute to accidents. When visibility

Figure 3. Loads with sharp * is impaired by snow, fog, or rain,

) edge‘s necd corner padding. rifg activities shouidfe carefully
. :

\ 8
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supervised, and in some cases stopped. Dust and darkness also create poor
visibility. Wind is especially troublesome around rigging.opérations. Winds
Beyond 25 to 30 mph can.move ‘a 1oad_8angerously about in the air, sometimes
causing it- to shift. In other word;; when environmental conditions merit,
rigging operat1ons should be stopped : ., ‘

It would seem that the grdatest danger in rigging operat1ons would be a
falling ,load. This is not trues The most tepeatedlk111er of riggers and
persons handling loads 15 electrocution. When the boom, the load line, or ¢

‘even the load of a crane contacts an electric power aline, elegtrocution is

line should have a competent signalman (see Figure 4) stationed in clear
view of the operator to issue a warn-

po

a]aist certain. This is why any crane working within a boom's length of a

‘ 1ng when any part of the wlachine or
1ts load is approach1ng beyond a safe
. distance~ from a power line.
On windy days, power lines with

‘1ong spans bétwegn supports are espe-
cially dangesous. One moment they

tould be at a safe distance, and the
" .next moment they could blow right in-
to the boom or the load 11ne. Because
they pose such a great potential for
. - - o sudden, certain death, power lines
Figure 4. The greatest danger in rig- . .
ging Operatjons‘js electrocution. ® demand special attention when they
. . are anywhere near rigging operations.

/— ACTIV'ITY “l:* —
(Fill in the blank.) .
1. a. One of the primary causes of accidents in rigging
is .
L -
If an unbalanced load is ]ifted, it can create an
improper N * on .the sling.

¢ \

*Answers to Activities appear on page 44.
. 4

AN ‘ - ' .
“- SH-14/Page 7
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c. The strain on the s11ng could cause the ﬁo d s
e1ther to or tf .
' 2./~L1st six other hazards associated yith the use of
[
s]1ng ) - t
o’ a ) ‘ ’ e
b . .
. ]
N v C. ' '
d.
¥ e. ~—
~ f o \ < L B
i .‘ L -
. . -
OBJECTIVE'2: . List four regulations and 13 safeEy B .

drocedures,that relate to rigging equipmept and R .

handling. .

- ‘ . -

In an attempt to minimize accidents, OSHA. gdide]ines have been written

¥ that establish common sense procedures relat1ng to rwgg1ng equ1pment

* Rigging equipment fer materials handling should be 1nspetted at the
beginning of each shift prior to use, and as often as necessary ,
during use to ensure its safe condition. ,

* Rigging equipment shqu]d not be loaded in excess of its recommended
safe working load. - , :

* Rigging equipmert, when not *in use, should be removed from the im- .
mediate work area‘;?.that it will not present a hazard to workers.

* Special custom desf¥n 1ifting accessories (grabs, hooks, cﬂamps,

and so on)

for modular -panels, prefabricated structures and similar -

materials, Should be.marked to indicate safe working loads.

-Such

accessories-should also be proof-tested to use up to 125 percent of,

their rated load.

S

i

Other guidelines spell out manufacturine requirements, load limitation
requirements, use requirements, and iﬁSpection requirements for a]]oy steel
cha1ns, w1re ropes, and natural and synthetic fiber ropes. Of more direct
concern to the worker are a number of safety procedures that should be “followed
when dealing with loads and r1gq1ng equ1pmen'& Some of these procedures are

listed below.

~ Page 8/SH-14 » -; 0 . )
{
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. * Never exceed the safe working load df lines, attachments, or equ1p- -
ment, and be, sure to add the weight of these items when f1gur1ng
the true we1ght of. the 1oad because the hoisting equ1pment ds a -

. . part of the load.
. + Avoid 11ft1ng'1oads tha% are not p]umb and balanced.

. * Avoid s1tuat1ons that will cause a suspended 1oad to swing.n . )
the air. — - .

-y

« Always use a-signalman when work1ng near -electric power lines. . .

» Store all ropes and s11ngs {n proper p]aces safe from moisture,
ac1ds, or other mater1a15 that could cause mechanical damage.

. Wnspect all ropes and s]1ngs at regylar intervals, daily if
service conditions require jt, jand keep a written record of
such 1nspect1ons -

"+ Rig a load so that no part of it can be d1slodged in 11ftrng
- » Use tag lines to secu:e cumbersome 1oads that may»be subJect .
to swinging. C e . *
. Safe]y land and block all loads before unhooking ropes or $lings.
- ;.NeVer ride OA\a load théf .is being 1ifted.
. Ngver use bolts- or. makeshift devices to repa1r chains or slings.

= '+ Avoid impact loading; do not suddenly jerk: the slack out of a v - #
‘ ) line, but 1ift gradually until the-slack is: taken up. . )

. Beware of ropes, slings, and attachments without markings or
1dent1fy1ng tags; they. are probably unsafe :

. l ——— WAGTIVITY 2: I

1. a. When should rigging equipment be inspected? -

- ¢ T i - ! N J
‘b. When rigging equipment is not in use, why should
. . it be rempved from the immediate work area?.

S AN
= c. Spetial 11ft1ng accessories have two safety requ1re-
L ' ments. What are they?

o (1) : -
' (2) , - ¥

\

’ S 2. List s{& of the ﬁafety procedures which-should be
" followed when deéJVné with loads and rigging.

-

' -
had ¢ da. o ‘ -~
.

| , . e ' , .
B | -
" . . « . SH-14/Page 9
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. OBJEGYIVE 3: _ Describe «the two natura) and thé five ol .
. . . Povwm )
- synthetic f1Rr ropes’ commanly used.
. 4 3 - 1 il N L] »
N . g'r — ?

" To understand some of the factors‘that m,l’JSt be ;ons1dered in the se]ec-
tion of rope for’ r1gg1ng, a know]edge of the quaht’es of d1f‘F,erent rope; is "

essent1a1 o “ ™ - .
: - o e
<. . . . o 4 , . ~

NATURAL FIBER ROPES - y . : \ )

.
.
s

There are two bas1c natural fiber ropes manHa' and sisa] Ihere are
severa] grades of mam'la but fot hoisting purposes, on]y a rope of f1 ret-
grade man11a-f‘1bers shou_]d be u§ed Hi gh qua'hty ‘manila ropes are easy to
identify because -they are.ivory to light'yellow in ¢olor, they have a waxy
luster to thém, and they fee] firm but ‘ph'able‘ X ’ o

A good maka rgpe is usuaHy marked with 'a trade mark. Sometwmes this
mark is simply a paper’ r1bbon With a tPade name.on it tw1sted -around the rone,
. but some mangfacturers p]ace a colored strand of one qr more co'lored yars in

_the. rope. -A manila rope without d trade mark ‘shoiJ]d not be use for hoist-
- ing. , . i T, -

<. S1sa1 ropes, which cost 1ess than migi la ropes, shou]d not be used 1n

o

-
L]

gdent1fy because its color var1es}rom wbrbe

Vo to yellowish whme, it lacks ‘the gldssy Took of phigh- grade mam]a, and-it-is -
s't1ff and harsh to the touch. % e ’

- hoist1ng Sisal rope is easy to

I

. . - ) . .
- i 2] 12. *
‘ ‘ . S S
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.« SYNTHETIG ROPES |

"
»

Qf’synghetic robes\ the strongest is n}lon. Nylon ;obe has two and a
half times the bréékﬁng strength of‘manila rope, and four tjmes the workfné
‘elasticity of maqi]a-ropex' Rylon rope is fairly easy to d%stinguish from’
other synthetic ropes ‘because of its chalky white color, its smooth surface, .
and 1ts soft, pliant-feel. The strongest rope is a rope with a braided ny19h
. sheath ovér‘h“bréided Hy]on core. Thesg 2-1n-1'braided'ﬁjldn ropes come in
;§évefél varietiés. - Those w?th nylon cotg/ny]on cover have high étfengthoand '.
‘ -greater’ elengation, those with polypropylene core/nylon_ cover have lowet
L i <ﬁ;Tf9ngth.and more stretch, éﬁg those with polypropylene core/polyester cover, ™.
’ %ayé‘very low stretch and high strehgth. Where the highest poséib}e sgrength
s required, nylon braided ropes should be used. Lo o
Synthetié ropes made Qf Pdlyester are heavier than nylon ropes of the
saqe,size,‘but they are not as strong. Because they have a tendency ﬁo -~
stretch,-polyester ropes need a "breaking-in" period, A]théugh polyester
robe; 1ook‘very‘much'15ke nylon fopes,'the lack of elastic feelimng that nyﬁén .

. .ropes havé identifies them. . o~
RS Othe( synthetic ropes are made qf pﬁ1ypropy1eﬁe: This synthetic rope « .,
will tloat in water, but its light weight makes it less strong than nylon or
polyester, Po}ypropy]ené rope han be used in situations where manila rope*
'1wou1ﬂ ﬁgf béeétronb enouqﬁ'for t?e job but where the extra strength of nylon
or polyester is not requ{red. *Polypropylene ropes are easy'to identify be-
~ cause they, come in bright reds, greens, blues, as well as several other colors,
‘and they are sdmehhat slippery. * - ’ * ( '
' ‘ Py The Towest ih strength of all synghetic ropes is polyethylene. It is
f~ !‘about ﬁa]f as strony as nylon, but stj]] 15% stronger than manila. The§e
ropes have specialty uses because they are resistant to both acids and alka- ‘
1is, to alcohol, and to bfeaching solutions. Polyethylene ropes‘are edasy to
identify because they too come in many different bright colors, and have a
very slippery, almost eel-like, feel. - ' SV ‘

As a group, both polypropylene and po]xgthy]ene are members of the T'po.ly-’
olefin" fope family, bdt the names po]yprppyféne and.polyethy4%ne are more
commonly used to 1deﬁtify them. Many ;ynthétjc ropes are known by the trade
name of the f{bqr used in their manufacture. The most common of these names

! _SH-14/Page 1
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“ever, if a natural fiber rope is wet and then cools in co]d dry air; it

. - s B
. . / .
r ’ IS * - v ]
. r , . ,

R ] . & . ' . -

. - . : ‘- ' . <t ~ | ’M/,
" are probably Dacron and Terylene ‘mse are po]yester ropes and havé the : ‘
’ '~ ‘ .
qua11t1es d1§%ussed above
cormwxvs QUALITIES OF ROPES | o .

Synthe‘Jc ropes are super1or to natural fiber ropes 1n some areas.
HoweveY, number-one grade man11a is still a much used ho1st1ng robe because ‘
of its~ability %o 'play.out (re]ease) evenly when used around capstans or b1ts. w
One quality that makes synthet1c ropes effect1ve is the1r ab111ty to
take shock 1oads (severe sudden strains) repeated]y. Thi qua11ty makes nylon
a great rope for safety lines. Synthetic fioer ropes can also sustain dead
loads (t¥hose gradua]ly 11fted,.as opposed to suddenly we1ghted) for lgnger
periods. gecause the fibers Jn synthetic ropes are cont1noous throughoug;
they recover from stretch and strain;faster and-better n do natural fiber -
Fopes . Both manila and sisal are held together by sdrface contact and twist.
When e;posed to extended use with dead loadse manila and sisal tend to slip,

and the ropes eventually break. T .
* Several other factors have to be considered when selecting a rope for a
specific job In some cases, the rope will need a high "flexing endurance"; ' ‘
4

that is, the ab111ty to take;repeated bending. Here, once/aga1n, the syn-
thetic ropes are generally a better chp1ce for cond1t1ons that demand flex1ng
endurance. a&he effects‘of temperatdre . on rope must a]so be considered.” The.
effects of'heat are potentially the most damaging %o rope. This is because
the damage done’ by heat may not be apparent at the t1me of normal inspection.
Heat bu11ddp is espe/ﬁally cr1t1c§1 at points where a moving rope passes over
and makes contact with a stat1onary rope. The stét1onarx\rope will usually
break down first, and nylon~ rope is part1cu1ar1y prone to this kind of break-
down. On the other hand, man116(hdlps up better 1n heat friction wear and  _ .
the breakdown is.slower. .

The effects of cold are not nearly as bad as the effects of heat 7ow-

loses

considerable tensile strength. Synthet1c ropes lose very 11tt1e tens11e

strength under, these conditions.

L] " \

-~
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Another facjor to be considen(ﬁ
is the possibility of.shock when
ropes have to be used around elec-
trical power lines. (Figure 5.)
It is best to use ropes made of poly-
ester, polyethylene, or polypropylene,
since these three ropes retain their

] A
insulating qualities even in high

humidity. Nylon rope which has a

[} . . ]
NEVER USE DAMP ROPES tendeney to pick -up moisture from'
NEVER USE WIRE ROPES -

USE POLYESTER POLYETHYLENE ) )
‘OR POLYPROPY LENE FOR BEST around electric power lines.

INSULATING PROPERTIES ‘
Whether made of natural or

the air, is not recommended for use

‘ ’ synthetic fibers, the factor of
" séfety'for all fiber ropes is five,
and if_the rope is usedte-hoist
or support personnel, the fﬁctor‘of
safety js 10. A safety factor of =
fiye means that the.rope must be

capable of hand]iﬁg five times the

weight of the actual, load. >
- Figure 5. Around power lines,
- polyester, polyethylene or - - .
polypropylene ropes are best.

esssssssssgessmy$ ACTIVITY 33 esssssssssssssiesss
Name the two natural fiber ropes that are commonly

UZEF
(€Circle the cd?rect answer. ) '

~The strongest of the synthefic ropes is:
» ¢

' a. Po]ypropy]gne. .
Polyester: ‘ ' -\Tw\

b.
c. Polyethylene.
d. _Nylon,

“
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3. Other than strengj:}x, the factors to consider when
choosing a rope are®* (Name four)

a.
. b. . ' \i"g -
C. ) s \& -
d. <
/ N .
' * - o : ' * < ’ '
i ? 'OBJECTIVE 4: ) De%téibe‘coi]ing damage, hech@nica] and
chemical injury, and biological damage related to fiber -
g o ropes. - s T
Yoo = -—
’ ’ Ta get the 1ongest life and safess use out of .a fiber rope requires that
' - it be hand]ed ‘and stored properly. ‘*whenva new rope is removed from the ship-
* ' an§ coil, a three step procedure should be . -
- "followed. (1) Reach down inside the coil,
‘ ~ (A pul the inside rope end up through the
= . coﬁﬂ then (3) unwind the rope in counter-
4 5 dlockwise direation. (Figure §.) This pro-
: P cedﬂie'évo1ds adding twists to the rope and
destroy1ng its balange. Kinks are also kept -
. . * ';; out olthe rope by this method. . ‘
Figure 6. Store fiber pes should always be recoiled in a
- -rqpe properly. . s clockwise direction. (See Figure 7.) The
’ { N ;best’way.iS‘fb Toop the rope over the leftt
RN .

‘arm a number 'of times in
~even lengths until about
15 feet of the rope re-
mains. This rope should
then be Tooped about six
times arouhd the center
of the other loops, the -
rope end should be secured

, ' Lo with a knot, and enocugh of
Figure 7. Recoil rope in a clockwise direction. . '

> 7 ‘ S 3 v /
\ . . . \ -
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the rope should be left to t1e the coz]ed _rope safe1y to a ho1d1ng peg

A dirty rope should fever be reco11ed Tt should be washed with a mod-
erate stream of water from d hose. Some dirt may - remain, but that can be
shaken out when the rope dries. A wet rope should never be hung up in an
enc]osed area; it must get plenty of air s0 it can dry. If the repe, cannot
be hung up, it shqu]d be laid in a 1dese co11 in a vent11ated area where it.

will dry. : . ’ : /

Ropes are subject to other forms of mechan1ca1 damage They sho:Bd
never-be dragged on the»ground or aga1nst rough or sharpwobJects Wwhen a
rope is pulled over & hard surface w1th~a sharp edge, burlap padding should
be used along the edge. fulling a rope over a hard surfaced bend can cause
extreme tensuon on the fibers. ;o

Chem1ca1s can cause_rope deterioration. Genera]]y, rope should not be -
stored: or. used where Jtwill be expdsed to acids, or even ac1d fumes. Strong
alkali, drying oil, and paint can also—injure a ropeL:_B1ack or brown’ spots
on a rope indicate exposure to acids or causti¢s, both'of which are sources
of quick deterioration. ' ) )

hiJe fiylon rope is highly resistant tq alkalis, it is subject to injury
by most acids, paints,'and)]inseed'oil 'Ny1on ropes $hould be kept out of
contact with these substances. When contaminatien 1s suspected the rope

'shou1d be wagged in co]d water and inspected -for ev1dence of fiber weakening.

- Like nylon, po]yester rope is res1stant Lo a]ka11s, but unlike nylon, -
it 1s_a1$o reststant to acids. However, all chemicals should be avoided
atqund po]yester ropes, and these fopesyshou]d be washed often in cold water.
Cezﬂain ropes are’more subject to 1njury from specific sources. Even

though they are chem1ca11y treated to resist mildew and dry rot, manila ropes

. are st11J very’ subJect to rot: This is why they must be cleaned and stored

w1th care. Pnedonged~ex?9&ﬁre to sunlight will also-cause ‘a manila rope to
deternorate, so when it is possible, it -is wise to shade or covg””é manila

’rope that is exposed to sunlight for Tong per1ods -

Po]ypropy]ene ropes ,areé not subject at all to rot and m11dew,)and they
are highly resistant.- to acids and alkalis, ~although 1ndustr1a1 so]vents do,
haver a softening® effect on these ropes.- ,PoI}propy]ene has good insulating
qualitids, and it makés an ekce11ent noncopductor of electricity. The one

- problem with polypropylene is that is softens progressively with a rise in

. _ SH-14/Page 15
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temperature‘; it even degrades in sunlight, so.it should not be use‘d a'nlho't ‘--' '
conditions.. . e
Po]yethylene rop s are also subject to softening 1n r1s1n§ temperatureS‘

and should not be u$ d under such cond1t19ns Otherwise, po]yethylene ropes‘

are res1stant to alkalis and all acids except nitric acid and are also res1s-~

tant to aTcohol and bleaching. '

r Generally, snythet1c ropes tend to melt at high temperatures ahd shou]d

not be used where they are likely to encounter excessive heat, or where *

friction is concentrated enough to melt the f1bers Thus, synthetic ropes iﬁl’ . -

should not be.used‘iround we1d1ng operations.. P - .

] On the other hand, a frozen rope, should never be used until it has ‘begp ’
: allowed to thaw.and diy. In using synthetic ropes, extra caution is -needed -
" because they stretch more than manila ropes, they have a low me1t1ng po1nt

e b

) and they'are natural]y s]vppery ; ) ’

’

" ————— - ACTIVITY 4: S
) 1. List three Bractices to avoid in usage-and storage
\ - of manilaukope.‘ 8egin each rule with the words

“do not."

-~ "

—~ 0 T w
oo
&
-
\J

C{rcle the correct answer.) . .
Which ropeQ{é:&dbject to damage by most ‘acids,
paints,.and 1insee9 oil but not by alkalis?

Polyester.
b. Nylon. T a <

-

c.' Pody;ropylene. \ \\:L,;f

d. Pq]yethylene;’r' A

* © 3. Where welding is being dope im the- immediate work .
oo area, which ropes should not be used?

al
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OBJECTIVE 5: List eleven items %t be cons1dered when

©

" inspecting .a fiber rope.

2 iy

Fiber ropes used in ho1st1ng demand careful 1nspect1on ‘on @ regu]ar

‘schedule. Before a rope is put into service, it should be carefully 1nspected
aﬁong its enmtive length, Even & New rope can.sometimes have defects and
should not be puty into gervice.” After the initial inspection, a rope should
be inspected at least every 30 days-after 1t has Been put into service if it
1s subjected ohly tp ordinary wear. Ropes that support workers on scaffo?ds .
should be inspected week]y, and al] ropes exposed td acids or caust1cs need

to'be: 1nspected daily. .« \ e

Rope inspections should not only be timely, “they should 1nc1ude careful
examination of spec1f1c areas where injtry-and deterioration are most likely »
to take place. ~j?e entire length of the rope should first be inspected for
the following:

«Wear.
» Abrasion.

Broken or cut fibers.

Djspacement of yarn or strands,.

Variation in roundndss or s1ze of strands

Disco]orat1oq

Rotting.

U .
After the exterior of the rope
has been 1‘nsp§ted, the inside should
. be eXamined by twisting the strands
to open up *he rqpe as shown in Fig-
ure 8., This should be done with care -
to avo1d k1nd1ng the rope gr disturb-
’ 1ng the .lay.
/ If the 1nterior of "the rope is-
Figure 8. Open up rope ’ not bright and c]ean, check for the
during inspections..

f0110w1ng .

0




N . ’ A . 0 : .
[N ° B . v { . N .
- - % ] ~ N4
Co, e Broken yarns L .
» . Excess1ve1y 1oose yarns or 1005e strands ‘ \ R
"« +An accumutation of powder-11ke dust that indicates excessive
< wear between the\strands* )
d
- . Inside yams that pull. out easily, 1nd1cat1ng that the rope ,
. ‘ Has been overstressed . . )
>
-y < ROpe’that i[.qupected -of hav1ng been exposed to acid requ1res specialg
' T . care. A man11a rope that has\been in contact with acid will have dark brown
spots Ach usua]]y ‘dats away synthet1c ropes, Lut very br1tt1e fibers in
:' ynthet1c ropes 1nd1cate exposure to acid. - . X
\ A ., A rope that is suspected of de er1orat1on should be replaced. Eva]uatxon
¢ of the rope - shop]d be based on the sectxgnishow1ng ‘the most deter1orat1on
-L " When a rope is weak in just one spot, it may bk cut properly spliced.
and kept in service. HBwever, when a rope has been condemned it should be
taken out of service 1mmed1ate1y and cut intosshort lengths. Cutting it w111
prevent its be1ng\acc1dent1y placed back into hoisting serv1ce t
— ACTIVITY &: —JJ ‘
> L] . . .
. , List nine items to be considered when inspecting a
\_ . SN
fiber, rope. . . .
]. ) » B 6.\‘ / s
. . i
v ‘9, 2. ) . . >
3 » —
M A S | ‘
5. <) :
s / v ' - i . J /—” X .
) o . . N
, OBJECTIVE+6:- Discuss four advantages of using wire
- ropes. . ) ‘ .
. . - ' — ‘ [ R
wﬁre ropes have two qualities that -give them a high degree of dependabil-
) ity and uniformity. First, wire,nopes are made from darge numbersof :indi-
vidual wires, most of which are not exppsedw, Secondly, the wires are con-
tinueus ,in any given length of rope. For these and other, reasons, safety !
: . A '
- " ) )
. : . IS (] | - :
. <0
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eng1neers recommend that, for genera] construction rigging, a w1re rope
should a]way; be used in preference to a-fiber rope ar cha’in. 'g.

Wire ropes of ”1mproved plow steel" grade are the Standard'for hoisting
ropes. Where a greater factqr of safety is required, extr@ “jmdroved plow
steel" grade is even better because it resists abrasion, shoEk, v1brat1on,
and fatigue. : i .

The reason safaty e;gineers
prefer wire‘ropes;oyer cqiins for
éenera;lconstruﬁiion rigging is the

. added degree of 'safety they provide.
One link of chai w;?ai] in a
moment’ and cause & Yerious accident.
Most wire ropes, .on the other hand,
Figure 9. Cross sectioms of wire are composed of more than a hugdsed
rope. Most wire ropes are com- individual wires and the failure of

posed or hore than 100

individual wires. on€ wire alane does not cause.an

gcc1dent The cross sections io/’l

F1gure 9 show wire ropes composed of 114 wires (1eft), and 313 wires (right).
Every one of them has to fail before the rope can break. This reserve strenéth
gives workers a chagce to notice a hazard before it turns 1nto a disaster.
Even when a wire rope is severe]y overloaded, it still takes several seconds
. for a11 tnq,w1res to break, and in these circumstances, the breaking wirtes
make s0 muclh noise that workers near the load will still have time to lower
the. 1oad and get out#6f the way before it falls!

- Wire ropes come in several varieties and combinations of core and exte-
rior. Despite their strepgth and dependability, wire ropes are still subject
" to temsion, abrasion, fdtigue, cutting, and <orrosion, and must be carefully:

selected for the job they have to do. g
t .
\ r

-
v

4
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| T — ACTIVITY 8:  sessssssssssess
‘1. _What is the most important added degree of safet; that

a wire rope has oyer a chgin?

. . -
2.. List two qua]ities.g; wire rope that result in its

' high' degree of dependability and uniformity.

YA .}

h S

OBJECTIVE 7: - List and define e%ght causes of wire rope
deterioration®

1

- v

.

Wise rope is subject to deterioration and damaée from a number of causes.
One of these is incarrect coiling (reeling) and uncoiling. The shipping coi]
or reel of a wirgearope must turn as, the rope unwinds., Trying to remove a
wire rope from a stationagy reel will almost alway$ resulk in'a kink that
dannot be repaired. Even when a wire rope is bﬁinditee1;d onto a drum or
anotHer reel,. care must be taken to wind from the top of one reel to the top
of the other or from the bottom of one reel to the bottom of the other.

Beyond the initial “kinking" damage that can be causeéc%rom 1mproper1y
upree]%ng 2 wirekrope, there are Seven‘other major causes of wire rope déteri-

oration.~ ) , .
/e

1. Wear from contact with sheaves or drlms; - this i?ows especially on the

 outside wires. - '
2. Corrosion that, tends to accelerate wear. 'This'dgngerous condition }s
" hard to detect because it often happens'to interior wires, dut it is’

d%ua]]y indicated by pitting- s < )

3. Fatigue due to excessive bending stresses from sheaves and drums that
have a sma3l radius. Fatigue is usually indicated by a square break in
a wire.) Such a break will show the grdnular structure of the wire.

4, Dry{ng out Qf lubrication, a dbndition often séeeded up by heat,

Overloading and overwinding in acceleration aft deceleration.

o

i
‘ . L. '

Y c/
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Mechan1cak\abuses Such as pinching- -dBwn and cutting w1res, or conditions -

where rope§ are be1ng subJected to dragg1ng

Tensipn, when a _rope has been subjected to too great a strain. This
happens when a 1oad is applied suddenly to a s]ack rope, caus1ng severe
1mpact stresses. ’

Finally, the ®actor of safety should a]wayé be"respected. The minimum
acceptdble factor of safety for wire ropes is five. .When the rope is used *
with personne] carrying equipment, thé factor should be ra1sed to ten. The
factor of safety DOES NOT mean that the rope has a great dea] of reserve
strength, and can be used for additional capacity, even for a short time.

In fact, lowering the factor of safety will only accelerate every e]emént of
wear and deterioration to which # wire rope is subject. .

— ACTIVITY 7: _
'Descr1be the correct procedure for transferr1ng wire
rope from one reel to ‘another.

T
P

Name four reasons for wire rope deterioration, other
than "kinking."
a.

b
c. B
d

=

——— #

OBJECTIVE 8: State seven items to be examined when .

N

v conducting a wire rope inspection.

¢4

4

Inspecting wire fopes demands a great&deal of expertise and some good

" judgment. Tak1ng,a rope out of service before it is really worn may be
costlyy 1eav1ng a rope in serv1celwhen it is suspected of s1gn1f1cant deteri-
oration may be even more costly in terms of human life. This is why wire

-

o N »

&
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s !lbpe)?nspect1ons should be made oaly by qua11f1ed people. :
' The principal basis on wh1ch th‘>cond1t1on of a_wire rope is judged is

' e the number of broken wires pen lay. A‘lay of rope i§ the length-along the .
rope, in which one strand makes a .complete revolution around the rope. When®
/ most of the broken wires in a lay are concentrated 1n several strands, that
section of the rope is weaker than i@ would be if the broken wire$ were uni-
formly distributed throughput all strands and along the ent1re/$ength of the
, rope. In other words, the pattern of broken wires is significant. If the
. numberqo% broken wires along the TEngth of the rope 1ncreases“3pid1y between
inspections, it is a sure sign that tne rope is at the point, or near th%
_ po1nt, at which it should be taken out of service. ’ \
In add1t1on to 1nspect1ng for broken w1res, w1re’ropes need to be care-
fully inspected for these other signs of wear: ’
- Wear Gf crown wirés (outside wires). N , ..
_* Kinking, ~
* High strands. ' b
.. : « Loose wires: ' ’
< Nicking.
e Lubrication. -
~ . ' .
Wear of crown wires is so important that it should be checked with rope’
‘galipers and micrometers. Raduction of the rope diameter 15 a critical dete-
rioration factor. While all new ropes stretch and exper1ence a s]1ght re-.
. duction in diameter, a. rope shou1<hbe rep]aced if the d1ameter is reduced by
. more than: ' ‘

« §/64" fon rope diameters of up to and including 3/4". *
« 1/16" for rope diameters of 7/8 to 1 1/8".
. 3/32“ for rope diameters of 1 1/4 to 1 1/2".

Severe k1nk1ng (Figure 10) may
demand that the rope be discarded
In some cases a k1nk can be cut out,

A A | , and after proper sp11c1ng, the rope,
can remain-in service.
N A T LA Whi High strinting, when.one or o
! ~ . can occur at t%is Eoint. strands are worn before the adjacent
' 4
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TPigure 11. A wire rope with a

high strand.

Figure 12. A "bird cage" may re-
quire replacement of the rope.

( ‘

" caging."

. - (
ones, (Figure 11), affects the lay
. . t

of the rope and causes other strands
If the rope
is not replaced, a new end Lconnection

to become overloaded.

should be placed on the rope to
remove” the high strand and reset the
rope lay. T
Loose wires uéué]ly result from
a torsional unbalance in the repe.
Because these wires f;equently bunch
Up in a Toose pattern around the - L
rope, the condition is called "bird
(See Figure 12.) This
buildup is often seen at the anchor

end of multifall crane operations,

If bird caging is severe, the rope should be rep]aced. in some c¥%es ~the bird

cage can be cut out-and the rope can be spliced and kept in service.

o«
., Nicking refers to the injuries a rope suffers from coming in contact

with other ropes gr obstructions.
drums and sheaves.-
inspectjon.

It can”also be caused by movement over
Nicking is a clue that the interior of the rope demands

/ -

Lack of proper lubrication wﬁ]] quickly put a rope out of service. Wire

ropes are usually lubricated internally by the saturated fiber core. This

core can somet1mes dry out from heat, or

these cases, the grooves between the strands must be inspected.

may actually be squeezed out. Inm
If these

grooves are filled with .hard packed grease or dirt, the lubricant cannot

penetrate to prevent internal friction.

> a viscous coat of warr’oﬂ apph’ed to it.

The rope should then be scrubbed and
Once the 0il has been allowed to

enter the fns1de of the rope "and the rope is dry enough that the oil will not
be thrown off the rope is usually serviceable again.
Several other factors have to be considered in wire rope inspections.

.

The speed at which the rope travels in its work is a very important element.”

Fast moving ropes are naturally subjected to greater stress from friction and

abrasion, and these factors must be taken into account when such ropes are

. A
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inspected. Part1cu1ar attention shou]d be pa1d to the areas of w1re ropes

close to terminal f1tt1ngs. Even rope that might remain on a drum all the .

time should he 1nsp€gted because of the increased potential for-wear at

Jterm1na1 fittings. : . T

The,final ‘and most 1mportant factor is corrosion. Corrosion is even
more dangeroys than visible weag,because it so often’ affects w1res\1ns1de the
nope that are hidden from visual inspection. Yet cqrrosion can often be’

detected by d1sco]orat1on of the wires, .and espec1a11y by the presence of f',

pitting. Any ev1dence .of extensive corrosion means the,rope should be. re-

placed. = oo J m . (T ”'..

A1l wire ropes should Qe 1n§pepted at intervals determined by theiy .
service conditions:. Wire ropes used in situatjions where ‘human 1ife depends
on them should be 1nspected more often than other types of wire ropes. But
all wire ropes should be 1nspected at-reqgular 1nterva]s and records shou]d
be kept of the inspection findings. \

) Finally, two rules should”govern the inspection of wire ropes. One,

-every inch of the rope shouTd be-inspected with care. Two, the rope's condi-
- tien should be judged'at the point that §hbws ther greatest deterioration.

- 7
.

CEEES—— ACTIVITY 8: * -

-

1. A reduction in wire rope diameter is very important in 5
" : A
judging how much the rope has deteriorated. How should e
T . - the diameter be measured? ¥
. N 2. * Namt fivg ether causes of wire rope deterioration.
. a. _ '
* b ﬁ W )
c. L\ ¥
d. —~— ,
e. ’ .
= ' u' } ,
. Y ‘ ¢
. N ‘ 26 ’
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‘must be g1ven carefu] cons1dArat1on . . o

o . - 27 ' SH-]@age"_ZS o

~OBJECTIVE [ Compare the use of wire rope, natural ané
synthetic fiber, and synthetic webbing for rope sLjngs.

P

. I
~

R In most r1gg1ng and ho1st1ng operations, slings get the Poughest wear.
Slings are especially subJect to abrasion, impact loading, crushing, kinking,

and over]oad1€gi Because 's1ings are subject to such ;ough wear, their com-
fa

pos1t1on man cture, app]1cat1on, and inspection are.all vital elements of

the1r safe. and proper qae - : .

v

Proper]y manufactured wire’ rope s]ipgs 4re the safest slings for general” -

. con%trgctjon use. Wj;e rope slings combine minjﬁum weight with strength anqﬁh

f]ei\b%]ity. They do not wear as rapidly as fiber rope é]ings, and they do °

.not have the potential weak® 1ink problem of chain slings. Wire rope s]?hgs

are especially safe because the break1ng of‘!h"outer wires gives advance

warning of fa11ure The protected inner wires have .reserve’ strength enough d
to ggt the load safely down.- However, wirg rope s1ings sho&]d still be care-

fG]]y selected for spec1f1c serV1ce They should be of improved plow steel,

Yand should be breformed with a wire rope core. In ra11roqd shops .or other
places where slings of great strength are requ1red braided wire rope slings
are recommended. They“are f]ex1b1e they resist k1nk1ng, and they are easy
to handle. « Al11 wire rope slings should have a factor of safety of at least
five. . -

-

: ,%Nathrql fiber rope slings should always bHe made from manila rope.* Rope

esTings mdde frommanila work we]] in some applications ‘because they are flex-

fp]e, grip the load w nd w111 not mar the surfqge of a Toad as some -

metal slings do.' However, - an11a rope $1i'ngs have limitations,. and these.

4

Synthet1c fiber rope slings have certatn advantages over natural f1ber

slings, but thé&y, too, have limitati ust be considered. Both syn-

thetic and patura] fiber rope slings are affecled by chemicals, freeztpg,

h te@peratures:'aﬁd sharp bends. Fiber ropelslings deteriorate much more

ra H ‘than pire rope slings, and they should Pe used only on light loads.

Shar raers can épt the slings and should s be padded. .
Synthetic webbing slings are verséti]e aﬁggzurable, and have such flexs

1b111ty that they are popu]ar for rlgg1ng act1v1t1es Because of their
{




i . . .
7 . . ‘ )
; 4 ‘.
. : - <
f]ex1b1h§y, synthet1c web%mg s1ings tend to mokd themse]ves to the shape of .

" the load. Th1s megns they are 1ess likely ‘to mar the, su’face material of\

load than are wire, fiber, or cham s]mgs ~ Synthetic webbing slings have

deswab]e‘saf'ety qualities,, too. Siace thiey are .rl(_)n -sparking they can be

used in*workplaces with explosive hazards, and they minimize twisting and ..

spinning during 1ifting. . Synthetic webbing slings are sof'ter- tpan other’ types(

of slings; therefore, workers do not cut theiYy hands on them, and a bump on

the head from a free- swinging ‘s1ip is not usually severe. .
Other qualities of synthet?t webblng slﬂgs make them adaptable to spe-

cific jobs. They arge not dffected by mo1sture and can be used in high hum1d-

ity s1tuat10ns Because they do not ‘rust and, therefore will not stain,

they make good rigs for workmg with ornamenta] precast comcrete or with

finished stone of any kind. The \e]ast1c1ty of syhthet1c webbmg slings en-

ables them to absorb heawy shocks and still cushion the load. Slings that

dfidergo such”stresses will, of course, wear at points of impact, but buffer

strips of wr, edge guards 4 and other devices to prolong the life of a: '

sling,and increase its safety are available. S5liding tube pads to cushion

".slings“that are used to handle materjals with sharp edges are available, and ‘

there are even certain coatings that can be applied to-'the slings to provide

added resistance to abrasion and chemicafls
- Synthetic webbmg slings should have\j safety factor &f at -jeast f1ve.

14

i CTIVITY : _b—T
I fihat type of shng\s}t‘re/safest shngs for ge eral
- ‘ constructmn use?.

>, .List two situations in which synthet1c webblng slings
‘ - might be more appropmate for use than fiber rope,

v
{ wire rope; or cham shngs
1
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develop 100 percenft of ﬁhe strength .

of the rope. Zinc- poureﬂasockets are e
—— ﬁ efficient in straight exten@ion, but .

swaged sockets are more resistant to . S

fatigue (See Figure 13.) Clamps, ‘ '

. . ¢
. .
v ) . '
OBJECTIVE 10: Describe the hook and ring method and
. the swaged" sleeve method of sling attachment, and ’ ‘
. define safe load 1imits for slings. | P ]
There are many different methods of attaching a rope to a hoek, and a _4 -
hook to a load. Different methods of attachmehts offer various percentages e/
" of strength in relation to a rope or a s]ind‘load S1nce th*§e percentages‘
s Mmust be considered when figuring. the load limit, it is 1mportant to under-
stand some basic features qf dlfferent attachments. “ - .
The hook and r1ng method of attaching a wire rope fitting ach1eves a

load capacity that -ranges from 70 te 100 percent of.the breaang strength of -
the rope. Swaged s]eeve/aftachments, usually made only by the manufacturer,
offer about 80.to 95 percent of the:
efficiency of the rope. when they T

“are properly mi‘eé compression fit-

tings and zinc-p d sockets can

F1gure 13. Swaged sockets (a) are vihen proper]y installed, develop about

more fatigue-resistant than 75 to 80 ‘percent of the rope eff1c1en-
Zinc-poured sockets (b). . ¢y, and hand-tucked splices deve]op
efficiencies up to 90 pertent depending on the diameter of the rope.
The really important element about attachments is that they must be con-

<
sidered when f1gur1ng the load limit for a sling. In other words, the recom-

mended load for a sling assemb]y is mQt more than one- f1fth the strength of

the assembly, but to accurately determjne the overall strength, the efficiency

of the rope connections must also be faken jinto account>. Figure 14 shows

Various types of connections and gives the'percentage efficiency of each.
Stating the éafe working load for a sling is a coqp]ex effair that is

related to sling- strength, load weight, and 1ifting angle. But,when a sling

s . N
, . 8
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Aruitoxt provided by Eic:
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SWAGED SOCKET - 100%
WIRE ROPE SOCKET-~ SPELTER ATTACHMENT  -oeeeen o eeeeeineene reee ia PR 100%
- .
. < L]
- ' L. 2 .
" pESIED SLEEVE LOOP SACK THIMBLE ATTACHMENT
w 17 DIA MOWAIL‘LIR Cee eereeens .‘ ............................................. 5%
1 OIA ANDLARGER cgeereore oo sececraccns L P T 92.5%
/ ’ P J -
L3 N . " N
E \W
4 ‘, Y , »
FLEMISH LOOP WITH MECHANICAL SLEEVE ATTACHMENT .
1" DIAM, AND SMALLER -+ - oo eees reseerr ess teseiiecesiiesecseneseianeies esees 5%
. 1'1/8% DI1AM, ANO LARGER. . -ocoeeenes’ oo Y iee 84 cesiesssiseieniies teee sesees JRTTEN 92.5%
A ] 3
A : ’ R -
CLIPS INUMBER OF CLIPS VARIES WITH SIZE OF ROPE) «vvvvvvennneineies oo o enees 78-90%
N . L r
' B o }
T e N T L s -c'
-~
THIMBLE SPLICE-HANO TUEKED .
- 1/&% < Pervemenens s . 90m [ 2R T 8% -
R BiN@ e ceeribis ceine Lo s 39% Y ot 7> 3
:
/BT e s vee e eis oo SE% . /4" e eine N e e ™
T : me .- - R 12} T/8” AND LARGER-- - ... ... 30%

Py}

. @:::S:I==ss=:=s=sssxss
- . 4 : -

— LOOP SPLITE — HAMD TUCKED
E£KICIENCIES OF LOOP GPLICE ARE THE SAME AS THOSE GIVEN FOR THIMBLE S7LICE

. . .
A -

Figure 14. When*figuring the Toad 1ihit for a sling, the efficiency
of the rope conqections mgst be taken Tqto account.

bears a tag listing %ﬁs.éafe vertical load- 1imit, the other elements are not
difficult to determine, | >

When determining thé.safé Joad 1imit for slings, a minimum séfety factor
" of five must always be used. This .is a generaf rule, but there are some

“exceptions that demand attention. DR
. , S ) . y
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If a one- 1eg vertical sling can safeiy 1ift 200- pounds, then a two-leg
vert1ca1 sling can safely. 1ift twice that amount dr 400 pounds. If a three-
leg vertical §11ng,1s dsed, tﬁem it can safely 1ift one and a half times as °
much as the two-leg §1¥hg; o} 600 pounds. Thé capacity of a four-leg vert1ca1
sling, under ideal cond1t1ons would be twice that of the two- leg sl1ng, or g -
800_pounds. However, Gt is important to realize that working conditions are
seidom ideal. The preceding, numbers are guidelines to illustrate the'chang-
ing load capacities forasTings'with varying leg configurations.

Another 1mportant factpr is the angle formed by the ropes and the hori-
zontal top of the 1oad when the sling is placed in position on a lpad. Tiis
angle should a]wayke\ed
45 degrees to avoi essive
stresses on the sling. The
safe 1oad 1imit of a sling de- °

creases sharply as the angle
formed by the legs ahd the

i . - horizontal.becomes smaller
Figure 15. Changing load capacities for (Figure 15).

s11ngs with varying leg configurations, This problem

with the 1ifting angle can
frequent]y be avo1ded by usang longer s]1ngs/ In cases where head room will
not permit a longer sling, it is usually best to lightem the load. -

It cannot be repeated often enough that the safe working load of any
s1ing depends on the sling's coﬁﬁitﬁon. A sling in obvious need of repair
shbuld not be used at all, and slings in frequent use should have thimble
splices at the sling ends fq makerially reduce wear. It is essential that
the people who work with §1ings be able'ﬂfjudge their condition and relate -

the load capacity to that condi tion.

A
A

f\' ees——— . ACTIVITY 10: sssssssssssssseses
(Mark these statements True or False!)

1. The e¥f1c1ency of rope connections and attach-

ments has to be taken into consideration when
figuring the safe load 1imit of a 8ling.

.

~
.31
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) _ ’ 2. Swaged sockets are less resistant to fatjgue ) .
' than are zinc-poured sockets:. ’ ‘
3. ,The diameter of the yopé is a factor in the ~
s .- : efficiency of hand-tucked splices. .
T 4.. C . The recommeﬁdea load for a sling assembly
LT X . is mever more than one-fifth the strength ™
A of the assembly. ' R , '
L 5. The angle formed 'by the ropes ‘and the horizontal
> . top of a 1oad, when -a sling is placed in position
. on a‘]oag, should never eiceed 45 dégrees. . = ‘
N . - ;-
) OBJECTIVE 1: - State the proper inspection 1nterva15 °
for rope: slings, and br1ef1y dgscrwbe pownts that
- J - shou]d be checked. -
y o .o ' ' S , S

v

In most rigging and hoisting operations slings get the roGghest wear,
and .the 1nspec}1on of slings is one of the elements vital to their safe and .
proper use. Rope slings should be 1nspected ‘daily, or more often if needed.
. Riggers and persons hand11ng loads should inspect slings da11y, before using
, them, and at any other timet dur1ng the workwng day when a sling undergoes,
. excessive shock loading or 15 subjected to any use that could contribute to
, . more than regular wear. Inspection does+-not mean merely looking things over; '

rd

it means examination by an employee trained in what to look for and how to
. 1ook for it. . Py \

A]] stngs in regu]ar service should be inspected thoroughly every six .-
months, by a person knowledgeable enough’ to identify all slings that do not
meet minimum standards. Such slings should-be immediately withdrawn from
service or, if bdssib]e, reconditioned in accordance with manufacturer's

recommendations.

oy

Some of the factors that should be checkefl dur1ng 1nspect10n of wire
ropes include the following:
« Any deterioration of end attachments. o . ' )
’//// * Exposure to excessive temperatures.. ’
~« Minimum clear lengths of rope/betﬁeen splices, sleeves, or end fittingé.
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q .Fiber ropes, too, should bg inspected for wear around’end attachn’xentsg
' where fiber robe slings are very subject to chtting: A'fiber-rope sling
should be removed from service if cuppection‘reéeals any of the fo]]owiﬁg: .
. Abnormal wear: — , T ‘!
* Powdered fiber between strands. » ) .
"« Rroken or cut Fibers. . ' (//' .
. ?ariatipns in the size and roundnéss of st%an&%. ~
v « Discoloration or ;otting. ‘ . . ) 2 .. -t
' . Distortion of hardware in the sling. ' . N .
S Synthetic webbing s]ings'are not difficuit to thpectf [f they look_-~

good, they usually are good. If they are{drn, the wear 1‘§usua11y obvious.
The eyes or.end fittiings wear mpst‘freguently with synthetic webbing slings,
and a]though these can so@étimes be repaired, repair should not be attempted

on the job s}te;'the sling should be sent back to the manufactu#&rf \ N

,g . There are problems that call, for a synthetic webbing sling to be ?emoved
N from service. These include: \ * 4
* Acid or caustic burns. = 2 ,
‘ "« Melting or charring of any p:'ir_'t ¢f the sling surface. ) \— {
"« Snags, punctures, or cuts. ( . ::P
» Broken or worn stitches. ] 4
- Distortion of fittings. . , ’

'In general, the inspection of a sling, regardless of type, should indi-
_cate that it is standing up under service conditions. Any tndication of
excessive wear is a certain clye that the’sling jslzoo weak or somehow™ im-

proper and probably unsafe for its operating conditions. [n such cases,
. 1n§pection should -lead to a review of servite conditions and recommendatiohs
)/ for a sling more suitable to the job. \

——— ACTIVITY 11: essss——

1. Name onhe area Gf potential wear that is Eommon.
to all types of slihgs. . -
~ 2. How often should rope s]ing§ be inspected? .
. g -
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3. List six condjtions that would indicate that a ’
. s : c o .
fiber- rope sling should be‘removed from servicey s W

‘e

—ﬂ\ 1] a O o
f
4
o« ™
-

" 4. Complete the following list of problems that should ' ) '
cause a synthetic webbing sling to be removed fron )
service. , ' \ y

a. Acid or caustic burns. . - : '

’

b. '

c. Snags, punctures, or cuts.

d. . .
e .

- ' ]

'OBJECTIVE 12:  Discuss and differentiate between the
four types of metal chains.

While 1t is true that wire ropes rather than cha;‘~\hou1d generally be
used“in rigging, there are some situations that call for the use of chalps.‘

One case in which chains have the advantage over wire ropes is in
1ifting rough loads such as heavy castings. Wire ropé slings weaken quick- '
ly in this kind of service Because of the sharp bends over the edges of cast-
ings, but chain s]1ngsdﬁ?1p such loads well. ) )

Certain qualities render chains more suitable for certain jobs: chains L
will withsténd rough handling, will not kink, are easi]yvstored, and have
dead flexibility. Chains even resist abrasion and corrosion better than wire
rope. However, chains should be selected carefully, since they come in-sev- .
eral gradgs and types, each of which is designed for specific service.

Alloy steel chains are the only chains suitaBle for ggnera] construction

work, and particularly for hoisting. These chains are made of heat-treated

1d -
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a]]oy steel and they are the strongest chains common]y ava11ab1e They can
tolerate temperatures up to 500°F without a reduction in safe work1ng load.
Alloy steel chains can be used even at 1000°F temperature a]though the re-
duction in safe working load is' then 50%. —

Heat-treated carbon steel is sometimes used for chain s]ings S1ings’
made from heat-treated carbon stegl are except1ona11y trong and have high -

impact resistance. L1ki alloy steel chains, theygalso Rave a high resistance

to abrasion. ‘

Proof coil chains are the'kinds most often sedn in the local hardware
’storé; They can be used for various purposes so lghg,as tHeir use would not
endanger ‘1ife or result in serious prope}ty damageiif they failed. Proof -
coil chain should never be used for slings. ‘

Therg is yet another-variety of chains that are made from)sﬁecia]ized‘
or exotic metals. Some.arF made from stainless steel, monel metal, and bronze.
Essentially, these chains are used where res{stance to corrosive substances is
required or where their other special qua]it?és would serve to goodladvantage.

-

Easesssesspsssms ACTIVITY 12:
What are the only types of chains suitable for

general construction work and particularly for
hoisting?

List three other~types of'metal chains, giving
one quality of eagh. -

a.. < )

b.

C.

OBJECTIVE 13:  Describe .five points of the inspection
that should be carried out daily on chains.

JThe causes of most chain failures can usually be detected before failure

-

occyrs. A regular #nspection schedule must beé set up and a proper insbection

-

*
L
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procedure must be followed if chain failure s §o be prevented. The basic
v . inspection rule is that chals that are used daily should be”inspected daily.
¢ . “The inspection should be made \ink-by-1link in order tp detect any of the
' A . .
following: " , )
! - Bent links. . - L. -
- » Cracks in weld areas, shoulders, or in any other section of ‘ ’
the 1ink ot
» Transverse nicks and gouges.
» Corrosion pits.
+« Elongation caused by stretching. ) C >
Stretching (or e]ongat_ion) is a big problem with chainsﬁ, and its detec-
tion requires careful inspection. This means that enough links must be exam-
ined that elongatiom can truly be detected. The rf:aximum allowable wear at
. any point of a 11@( is reladed to the chain size,“and the table of a)lowable
wear is shown in Table 1. ) v
- TABLE 1. MAXIMUM ALLOWABLE WEAR TO ANY POINT OF LINK.
Chain Size Maximum "Chain Size Maximum ,
. (inches) Allowable (inches) - 1lowable
L Wear A(inch] " . Wear (inch)
/ ~ — ‘
e /8 ip.. 6. o R T " w3/16
3/8 ...l 5/64 1"1/8 ..aels. 7/32
- /2 .ooooa.... 7/64 1/1/4 ......... 1/4
5/8 ..., 9/64 13/8 ........ . 9/32
. 3/4 ... ..... 5/32 - 1-1/2 i 5/16 -
7/8 / ..... 11/64 1.3/4 .~....... 11732
’ V4
- . ts
Beyond daily i%spéction‘s, some safety authorities recommend that all chains
used regularly be inspected by a skilled operator no less thah once a month.
In all cases, chains in regular use should be inspected every six months by
an experienced inspector.
“ N -
J L
[
} 2
- . »
'y, ! ; H ) ~ ’
Page 34/SH-14  _ ‘ 36 -
Q '




.

S ’AC'i'lVITY 13; SEEEEEE———
‘State the-basic inséection rule. for chains.

Link by linpk inspection should detect any of the
following five problems: ' o
i.
*b.
c.

z

L

OBJECTIVE 14:  Outline seven safe working practjces

when using chains and chain slings.

Begu]ar inspection ensurés that a chain or chain s]1ng w111 render safe
service. Safe working pract1ces with chains and chain s]1ngs promotes longer
chain life, saves money, and makes rigging and hoisting activities easier.
But most of all, safe working ﬁractices contribute greatly to the prevention
of chain failure. Some of the most importan® considerations in work1ng with
" chains and chain slings are included in the following list:

+ Never- splice a chain by inserting a bolt between two links.

* Never put a strain on a kinked chain; take up the slack slowly
and see that every link in the chain seats properly. -

Never use a hammer to force a hook over a chain link.
Never remove an identification tag from a chain.

Avoid decreasing the angle between the legs of a chain sling
and the horizontal; this increases the load in the legs.

Never set the load on the point of the hook; set the load 1n
* the bowl of the hook. .

Never use chain attachments such as rings, shackles, coup]ings,
or end links that are not specifically designed for the chain
,to*which they are attached. (’/?




. The way a chain is stored will affect its service life and service ° ‘

N
safety; consequently, all chains.should be stored where they will be safe

-from corrosion or any mechanical damage. .

v
- . ”

J
T sssssse—— ACTIVITY 14 co— ’ v
List four safe working practices with chains. Begin T . .

each rule with "Nevér."

1. $
— .
2 Vb - N .
\ ‘ &
3. ¢ '
4, ~ Y
OBJECTIVE 16: Describe the inspect?&r; testing,, repair- ‘

ing and attachment mechanisms for alloy steel chains.

e
°

The  regular inspection of ‘chains and. chain slings is basic to their safe
use. Beyond the daily ¢heck done by persqnnel working w1th\cha1ns and slings,’
there is the thorough insp@sbion that should be carried out every six mont\a
Fci.': this '1 nspection, a skilled inspector is required. The chain's condl1t1on
must be accurately determined, and to do %this, the inspector uses speeu}// -
devices and procedures. . ' .

j{rst, the ins.pector cleans the chain thoroughly in a solvent solution
and Tays it out on a clean surface or hangs it up im a well-lit area. Then,
he or she uses a magnifying gtass to 1nspect every link. The inspector has
available a gard that relates the life histofy of the chain, especially the
measured length of the chain when new. With this information the inspector

can measure the chain after a specified use period, p'erhaps two months, and
determine exactly how much the chain has stretched. The irformation is a
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guideline to how:long the chain will be serviceably; it may indicate that the

" chain should be taken out of. seyvice immediately.

'ﬁ

A skilled inspector also looks for bent, twisted, or cracked links in a
chain. If a crack is suspected, the Hink is-soaked in a thin oil and then
wiped dry. After that, a coating of white chalk is put on the link and
allowed to stay there for a few hours. If there is @ crack in the link, the
thin 0i1 that was first used works its way out of the link and discolors the
white chalk. In this way, the skilled inspector finds a'cracked 1ink that
even months of da11y visual 1nspect1ons can«never revea]

A skilled inspector never resorts to visual guess1ng A caliper is used
to determine 1ink wear at the point where links bear on each other. When
this check is finally finisged, the degree of wear at the most badly worn )
1ink ts the factor that decides whether the chain should be discarded, re-
paired, or left in service with specifications that its load limits be de-

-

creased.
Information concerning the basic testing of the chain at the time of its

manufacture is used to make a Judgment of the chains serviceability.

Just as wire and fiber ropes can be properly spliced and centinué inh
service, so chains can be repaired and continue in serv1ce The big differ-
ence is that wire and fiber ropes can-be spliced on the job, while no one
shuld ever ‘attempt to weld an alloy steel.chaipn, that needs repair. Because
all chains are heat-treated at the time of manufacturervthe heat from even
electric 'welding would destroy the temper of the chaLp and make it unservice-
able. Alloy steel chains that need repair should always be sent back to the

manufacturer .

Since the strength and durability of alloy steel chains is a]mostjin-the:
bragging category, it is logical that 1ifting attdchments for chains and chain
slings are constructed of alloy steel, " In fact, mést 1ifting attachments
aré nfade of forged alloy steel, 1nc1ud1ng attachments for w1re and fiber
¢lings.. Such attachments include ®ye hooks, shank hooks_/sw1ve1 hooks, #ings,
master 11nks,'end 1}pks, and sw1ve1§ of all types. Chains and chain slings
are used most frequently in straight vertical 11ft1ng; therefore, rimgs,
links, and hooks are extremely 1mbortant items. Attachments made_of any

material other than forged alldy steel should never be used with chains.

=
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Inkfact, job or shop héoks and links,.,or makeshift fasteners, formed
from boits, rods, or other such attachments, must not be Wsed. The attach-

. ments have to be 4s strong as the dlloy steel-chains themselves..

-\

*;'”1 e — ACTIVITY 15: ———
A List four procedures that a skilled 1nspettor w111 use

in a check of ‘chains. , Y 'g

a. )

LR
b.  “ - )
™~
Cn -
d.
\ — ' > ——4ﬁ‘
\/ ~
. " OBJECTIVE 16: ‘gfscr1be storage procedures ahd 1dent1- !

7l fication methoﬁs fdr steel alloy chains. - )

Maintaining alloy steel chaing properly contributes to long and safe
serviceability of the chains. Chains ‘or chain slings covered with dirt and’
grease shou]d be c]eaned with a 1ight solvent and wiped dry. %1ean1ng 15-)
especially 1mportant when a chain or sling has been exposed to any chemical
or agent that -could promote/detérioratiOn :;/corrosién. A chain wet from

.

™\ Maintaining attachments may sometimes mean replacing them, _but thi¢ 1s

rein should always .be dried before it i st

often practical in terms of economics as well as safety. Faulty hitches
and slipping hook- ups can ereate 1mpact conditions that S1gn1f1cant1y

A
add- to_the stress in a chain. When a%tachments are properly maintained a& .

properly used, such ?ttachmbnts contribute to the service life of-chaing and
chain slings. '

. ©

The rule for stor1ng alloy steel chains Ts a simple one: they'should be

stored wherevthey will not be damaged, or subject to moisture“or dampness
' ’\ . 1] ~l -
LR . . , N
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storage area, par1;1 u]arT'ﬂ’ tﬁtha1n is grgsy d
" not too cumbersome, chain slings: shoulLbe piaced™on sturdy pegos
can hangl_free, S0 long as they*are not gxpoéed to mo1sture or. other
agents . @ R . ; o
One". f1na1 area, that should ‘be studied concernlng aHoy steel chains amd .
.Chain slmgs is thew 1dent1f1cat10n UIn most alley steel:chains, every link
is marked with an A" to 1nd1cate it is alloy steel. ' The other s1gn1f1cant
1dent1f1cat1on is usually a tf which 1ists the ferial nunfer of the chain ° -
along with its maximum vertw!] load rating, and the date the chain was manu-
-t faciured This tag is. usua\ﬂy seoure]y attached 'to the master link as shown

“in F1gure 16.

- Y -
‘WAcnv4Y 16 =
What should be done with ch‘&'ms that-are tovered w1th
dirt or grease" 4 . .
What fWo’identifica_tion methods exist for stéefJ alloy
chains?. “




»

”
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R OBJECTIVE 17:  Identify the advantages and disadvan- ‘ N
tages of metal and nylon mesh-slings. - e - .
4 - ’ v L4 ' .

Metal mesh and nylgn mesh shngs are widely used in mogem industry
because they are both $rong and depe‘ndab]e when se]ected for the types o( "“"\
serv1ce for which they are intended.. s -0

Metal mesh slings are espec1a11y suitable for 1oac; that ‘are abr"asw'e A
loads that are hot, or loads that would cut fabric shngé and wi re ropeg.

Betause of the smooth, flat, beamng surfaces of meta] mesh slings, (see

-F/19ure117), they readily<conform to” Toads with irregular shapes. They grip

Figure 17. Metal mesh slings.’

the *oad firmly and can withstand ieﬁxpe?a‘tuires up to 5000°F. Even though
metal mesh slings resist corrosion.and will not kink oFltang ; thgy must
st_)H be selected on]y for the service for which, they were jntended. Sling

“type” and service capab111ty are generally listed in the following three -
categories: . .o ’
1. 10 gage mesh — Fgr heavy duty general purpose 11ft1ng . . .

oo~ H

2. 12 gage mesh.— For medium duty app]*&ztmns

14 gage mesk — For light duty-@pplications

‘The on]y d,lsadvantages of metal mesh shngs stem from their improper
use\. Faulty loading can damage the spirals at the edges of a metal mesh *,

‘e
»
B , s - ’ ot
- ~ N
. i
il . . N
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. sh‘ng; dragging a sling out from under 8 load can cause excess wear tb the
—-—*\ sp1ra1 and tends to reduce wire d1ameter to a point that the sling will have
to be removed from servijce. 7

Safe 1ifting loads for metal mesh s]1ngs are stamﬁed n the hand]es of
thé slings, and these 1oad limitations shou]d‘a]ways be respected. When a
metal mesh sling is placed into service where it will be subject to excessive
abrasion om cutting, it shod]d be coated with a rubber and plastic coating to
protect the sling, thereby 1ncfea§1ng its servica(life.

One definite advantage of usiﬁg ny]oﬁ mesh slings is that they,are inex- -
pensive; an‘ner is that they are 11gr3}we1ght Also, the smooth surface® of
nylon slings makes them outstand1ng in one part1cu1ar al‘a They are liter-
ally made to order for the 1ifting of polished metal, and in service of th1s'
nature they are widely accepted. (See Figure 1§.) However, nylon s]1ngs,do
‘ ' have limitations that
require their service to .
be carefully correlated =
to their capacity. Inno*
case shéu]d a nylow-sling

be used to 1ift materials
that have been heated be-
yond that point. Nylon

. can be dangerous when
used around machinery,
even sifgle racks, as 1‘t\

" {s very subject to being .
cut by sharp-edgéd metals.
Wear ‘pads can be installed
to'reduce the risk of
severing, but nylon is

F1gure 18 lon slings aré outstand1ng
in the area\gf lifting polished metal.
(p always subject to this

taut cutt1ng hazard. All met‘? mesh. aqd nylon s]1ngs should'be useq.y1th a .

safety factor of five. { -
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T o . — AC‘I”WITY 17: NS . ’ .
o 1.+ List three advantages’ of metal mesh slings:
a. )
‘ b. - .
- £, « : ’ ) R4 .

2. List three advantages of rylon mesh slings:

¢ .

-y . -

. a .
a. s >
. B
b-, ‘e
-

14

C. _* 3 . - - V
. 3. If .3 load has a temperature of 350°F is to be
1ifted, which sling would be*chosen?

af'.c _Metal mesh. ‘

b, -Nylon mesh. i €
—-k'\ - . ) ‘ ~ ; . v 'i"’A
_ OBJECTIVE 18.__ Name ﬁu’i’ sa?’e work practices that ' ,‘ .o
AN shou]d be followed when using métal and ny1on mesh ‘ ' )
K . ' ' A, '. Wy 4" » .

R0 ensure s,afe working conm’tten""an'ﬁ to prolong the service life of _ '
both meta] mesh and nylon mesh shngsxﬁey’shoul‘d never be overloaded. When
the we1ght of a 1oad cannot ?De correct}y"!‘smmated, a safety professiona.l or
someone skilled in mater1a1$ hmd'ﬁng.;hou]d be called to check the load and
approve the shng for that sPéca fic uses - -, @
The 1ength of metal 'mesh angs should always be swfficient to provide ~
' ) L Hre-maximum praqtﬂcal angle. betw;eh the shj ng 1eg and tHe horizontal. (See
Frgure 19.) V{hen vert1ca1 angl'eg’*are used, there shou]d alsdbe a mi nimum

. practical angle ‘at the crane hook N .

Met' mesh slings shou]d never be shortened with knots, bolts, or other
unapproved met,hods In fact, the manufacturer should be cogg,u]ted before any
sling is shortened. , ﬁ? aﬂtempt Should evér bb"made to tw1st or kink the 1egs
of a metal mésh sling, or to use a shng when the spirals are locked. This
is because a sudden jolt could break a spiral, cause the 1oad to 5h1ft and
create an extreme]y dangerous situation.on the F]oor.below the load. " Another
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extreme]j important rule
about metal mesh sfings

is that a hammer should
NEVER be used to straight-
en a spiral or a cross

rod. Hammering spirals

GOOD ANGLE
- BETWEEN
SLING LEG

AND
HORIZONTAL

or rods causes immediate
damage to the sling, re-

duces its capabjlities,

[ ]
and shortens the sling's

service 1ife.
A1l rules for safe ,
hookups and hitches that

. ' apply to other types of

, Figure 19. The maximum practical angle slings apply to both metal
between sling leg and the horizohtal

should be provided ﬁbsh_and nylon mesh slings.

Short cuts or makeshift
hookups create immedicate safety hazards as well as stresses for which the
slings were not designed. ' -
¢ Many of the rules concerning metal mesh slings app]y to nylon slings as”

well. In addition, nylon mesh slings should be used only in environments

_be]bw 180°F. Other than that, the, basic‘ruﬁes that call for no lnotting,

suff:cxent sling length, and balancing the load app]y to ny%on mesh s1ings
as they do to Tyta] mesh slings.

A final reminder about nylon mesh sling usage is that nylon is very sub-
ject to damage from acidic or caustic materxa]s Metal mesh slings can be
easx]y was hed 3nd cléaned of acid or caustlc but nylon is not as easy to
cY¥ean and will déteriorate rapidly in acidic or caustic environments. Even
when a nylon mesh sling has to be used around corrosive chemi®als- for just a
shor£ period of timé, it is wise to check with the manufacturer for safe p%p-
cedures and'limitationsi : .




] ACTIVH:Y’ 18: —
L] - .
Which of the following items do hot apply to metal mesh

slings? _ ‘ ’ _
1. a. A hammer should never be used to stra1ghten a -
spiral. .
b. Do not shorten the S11ng with tknots.
c. Use only in environments be]ow.180 F. R .\

d. 7These slings are easily washed and cleaded of
acid or caustic. - o

2. State the rule basic to prolongin@ the life of
‘,’, metal mesh and nylon mesh-slings.

3 2 . -
REFERENCES * : L

-
e

" Construction Safety Associatdon of Ontario. Rigging Manga]. Ist ed. 1@75. ‘ .
~Wationa] Safety Council. Accident Preventiom Manual for Industrjal Opera- .
tions. Chicago: 7th ed. 1978. ; o :
| ' Supervisors Safety Manual. Chicago: §th ed. 1978.
U.S. Department Bf Labor. Safety and Health Regulation$ for Construction.
Revised February 9, 1979. OSHA Safety and Hea]th Standards (29 QfR 1926.)

.. ANSWERS TOACTVITES - -

ACTIVITY 1 ?
1. a. Load shifting. L °
b. Lifting angle. .
c. Swing out of control (thr0ugh the air); falt.
‘ 2. a. Placing hands between a sling and a 1oad while the sling-is being

t1ghtened .
b. Pulling a sling from under a- load when the load is rest1ng on
’ the sling. A
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Loads with sharp edges.

. Bad weather conditions.’

(o4
d. Poorly designed slings.
e
f

Electrocution.

ACTIVITY 2

1. a. Prior to use-at the beg1nn1ng of each shift and as necessary
during use.

b. So it will not present a hazard to workers.

c. (1) They should be marked to indicate safe working loads.
(2) They should be proof- tested 0 use up to 125 percent of
the1r rated load. - ’

2. Any six of the thirteen listed on page 9.

ACTIVITY-3
1. Sisal and man11a
2. d. Nylon

\]
3. Stretch; effects of temperature; ability to rélease (play out)
ability to take shock loads; ability to sustain dead loads; flexing
‘endurance (ability to take repeated bending); insulating ability.

-

ACTIVITY 4

1. a. Do not store manila rope in the sun.
b. Do not drag ropes along the ground.
c. "Do not recoil a dirty rope.

2. b. Nylon

3. Synthefic ropes.

ACTIVITY 5

(Any nine,)

Wear.

Abrasion.

Broken or cut fibers. v -
Dlsp]ace nt of yarn or strands.
Variation in size of strands.
Discoloration.

. Rotting. ' ¢

L]

Broken yars.
Excessive1%<;;;se yarns.
. ' .
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o

An accumulation of powder-like dust. . ‘

10.
11.  Inside yarns which pull out easily.
ACTIVITY 6
1. Every strandyin a wire rope must fail before it breaks; if one link
in a chain :)15, the entire chain fails.
2. a. The;' are made from largemumber of wires.
b. 1:he wires are continuous in any given length of rope. . *
ACTIVITY 7 . ' ) . .
1. - Wind from the top of one reel to the top of the other reel, or from
the bottom of one redl to the bgttom of another. ) ~v
2. (Any four.) ‘ .
a. Cogrosion. ‘
b. Fatigue due to excessive bending sbresses.
c. .‘Drying out of lubrication. . o ) ‘
d. Overloading. ) |
e. Overwinding tension from shock loads. ) ) » .
ACTIVITY 8 . o L ()
1. With a rope caliper or a micorheter. ' ' .
2. a. (Severe) Kinking. r
b. High stranding.
c. Loose wires. L : : -
d. Nicking. : R
e. Lack of proper lubrication. t . |
ACTIVITY 9 .
1. Properly manufactured wire rope slings. v
2. a. WWere explosives are in use. )

Pl

b. When hoisting ornamental concrete or finished stone.

\

ACTIVITY 10 C ‘ i

1. -True. _
) . \
-2, False. ; h s
3. True.
4. True.. - . ' o N (
5.  False - - .
\ 48 '
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‘. ACTIVITY 11 ' ) : _ : . ’
1. Arqund end- attachments. DA o
2. Daily, or more often, as needed. N
. 3. a. Abnormal wear. .
o~ e.' Powdereq_/}ber between strands. ' : Co
* c. Broken-qr cut fibers.
d. Variations in the size and roundness of strands
e. D1sco1orat1qp or rott1ng '
¥. Distortion of hardware in the sling. -
— 8. b, Melting or charring ;f any part of the sling surface.
d. Broken or worovsggtches. .
e. Distortion of fitti
ACTIVITY 12 - -
9].5 Alloy steel chains.. . ' L

2. a. Heat-treated-carbon steel.
b. Proof coil chains.
, . .
c. Exotic metals (stainless steel, monel steel, bronze).

‘ ACTIVITY 13 ‘ ’ -

1. Chains used daily should be inspectedrdaily. ‘ -

2. _a. Bent.links. . -
"b.—-Cracks in weld areas-spoulders, or in any other section of the link.
c. Transverse niegs and gouges,
d. Corrosion pits. ’

e. Elongation caused by stretching.

3

ACTIVITY 14 -

(Any four.) ’
., 1. Never splice a chain by 1nsért1ng a bo]t between two links. ) -
2. " Never put a strain on a kinked chain. ) . .

'3. . Néver use a hammer to force a hook over a chain 1ink.
. .4.  Never remove an identification tag from a chain.
5. Never decrease the angle between the legs and the horizontal.
, 6. Never set the load on the point of the #cok. C ..

| . Never use chain attachments which are not designed for the chain
. to which they are attached. )
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ACTIVITy 19,
. (Any fo
1. _a.’ Th
b.” Inspection of links with a magnifying gTass. .
c. 'Meas&rement of the chain's length for e]ongétion. ii'
d, Check for bent, twisted, or cracked links.

cleaning in a solvent solution,

e. Ifa crack is suspected, the link is soaked in oil and wiped dry.

» Then a‘coating of white chalk is put on the link. O0il will ooze
* out of any crack and discolor the chalk; )
" f. A caliper is used to determine link wear at the points where Vinks *
{ - bear ?n each other. . . -~
OACTIVITY ¥ o
1. They should be cleaned with a 1light solvent and wiped dry. .
2. a. Every link is marked with an "A". <
b. A tag listing the serial numbér of the chain and its W&ximum
‘vert1ca1 load rating is attached- to,th%'master link. .
: ACTIVITY 17 g o , ' , .
- (Any three.) ] . ’ .
1. a. They ar€ especially suitable for”loads that are abrasive, are hot, ‘
or that would cut fabr1c slings and wire rope.
. ’ b. They conform readily to loads with irregular shapes.
Cc. They can wighstand tmeperatures up tQQEDOO°F. F
’ d. They resist corrasion, and will not kin? or tangle. ) -
2. a. 'Thef are inekpensive. = L )
> b. They are lightweight. " .
‘c Tney are superb for 1ifting polished metal.
. 3. a. Metal mesh. A
ACTIVITY 18 N

1. .c. Use only in environments below 180°F. -
2., They should never be overloaded.

- ’ - L 4 1
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